Protein kinase NII. Interaction with RNA polymerase II and contribution to immunological cross-reactivity of RNA polymerases I and II.
The interaction between antibodies directed against RNA polymerase I purified from Morris hepatoma 3924A and homologous RNA polymerase II was investigated. The activity of partially purified polymerase II was inhibited by the antibodies. In contrast, the reaction catalyzed by the purified enzyme was not affected. Partially purified polymerase II preparations contained a protein kinase activity. Sucrose gradient centrifugation in the presence of 0.3 M KCl resulted in complete separation of RNA polymerase II from protein kinase as well as in complete loss of sensitivity to the anti-RNA polymerase I antibodies. The protein kinase possessed reaction characteristics similar to those of the NII protein kinase (Rose, K.M., Bell, L.E., Siefken, D.A. and Jacob, S.T. (1981) J. Biol. Chem. 256, 7468-7477) which is associated with hepatoma RNA polymerase I (Rose, K.M., Stetler, D.A. and Jacob, S.T. (1981) Proc. Natl. Acad. Sci. U.S.A. 78, 2833-2837). The activities of both kinases were inhibited to the same extent by anti-RNA polymerase I antibodies and polypeptides of Mr 42 000 and 25 000, present in both kinase preparations, formed immune complexes with the antisera. Readdition of protein kinase NII to purified polymerase II resulted in phosphorylation of the polymerase and a concomitant enhancement of RNA synthesis. After addition of the kinase, RNA polymerase II activity was again sensitive to anti-RNA polymerase I antibodies. Upon reacting with protein kinase NII, RNA polymerase II polypeptides could be detected in immune complexes with anti-RNA polymerase I antibodies. These data indicate that protein kinase NII is associated with RNA polymerase II during early stages of purification and is at least partially responsible for the immunological cross-reactivity of RNA polymerases I and II.